Plane wave diffraction at the junction of thick impedance half-plane and a thick dielectric slab is investigated by using Physical Optics approach. 
I. INTRODUCTION
As known, half planes and two-part planes with non vanishing thickness are important canonical problems, which have been subject to numerous past investigations. By using a modified type of Wiener-Hopf technique, diffraction from thick perfectly conducting half plane was first considered by Jones [1] . In this sense, Aoki and Uchida studied diffraction from two thick dielectric half planes [2] . The thick metal-dielectric join problem was investigated by Volakis and Ricoy [3] . Later, Tayyar and Büyükaksoy reconsidered the geometry treated in [3] in more general case where the thick metallic half-plane is replaced by an impedance one [4] [5] . The aim of this study is, by using Physical Optics approach, to solve the diffraction problem of the geometry was mentioned in [4] and to compare these solutions. The comparison shows us that the approach using in this work gives a good result for small joint thickness.
II. ANALYSIS
In reference [4] the diffraction problem was solved with the Wiener-Hopf method. Using the image bisection principle the original impedance-dielectric join problem was split divided into two types of step discontinuities with dielectric slab loading, corresponding to even and odd excitation cases. By means of the Fourier transform technique, each dielectric loaded step discontinuity problem was formulated as a modified Wiener-Hopf equation involving infinitely many unknown expansion coefficients satisfying an infinite system of linear algebraic equations. Solving diffraction problem by using Wiener-Hopf technique takes lots of computational time. For small joint thickness values using PO approach gets the solution easier. The scope of this work is to improve an approximate solution for the diffraction problem ( Figure 1 ).
Figure1. Geometry of the problem
Let an E z -polarized time harmonic plane wave illuminate a junction formed by a thick impedance half-plane and a semi-infinite dielectric slab of thickness 2b. The lateral walls of the impedance half-plane defined by The incident wave defined as:
with k 0 and 0 φ being the free space wave number and the angle of incidence, respectively.
III. PHYSICAL OPTICS (PO) APPROACH
Physical Optics approach is a semi-analytical method. In this approach, by using infinite length plane which is a canonical problem, equivalent sources on the scattering object are obtained approximately. Then by writing this approximate result in the Kirchoff-Huygens equation, scattering field is obtained. The Kirchoff-Huygens principle uses Green function to express wave function Optics method one can obtain these unknown equivalent sources on the surface and then the scattering wave is calculated. When equivalent sources are obtained on the scattering object for illuminated region, they are assumed to be zero on the shadow regions. Thus, the error related to scattering wave will increase in the shadow region.
One can write the scattering field in the Physical Optics approach as follow: ( ) ( ) ( )
where u r (x,y) denotes the field reflected from the plane y=b, namely φ is the propagation direction of the wave in the slab. In this case reflection coefficient 2 ℜ from the dielectric slab with the thickness b 2 is obtained as follow:
Replacing (9) into (7) one gets: 
where change of variables defined as,
IV. CONCLUSIONS In this section some graphical results showing the effects of the thickness, wall impedance and the material properties of the dielectric slab on the diffraction phenomenon are presented. Figure 2 shows the dependence of the diffracted field on the junction thickness b. Figure 3 
